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Predictors of National Differences in Mathematics and Science
Achievement: Data From TIMSS for Eighth Grade Students
Abstract
There is widespread belief that national economic productivity is related to student performance in
mathematics and science. With the advent in the 1960s of international surveys of student achievement in
math and science, cross-national comparisons have become possible and nations have aspired to become
"world class" in this respect. A major national policy issue in the U.S. and elsewhere is to identify and
implement actions to attain and maintain a high level of student achievement in math and science in
international comparisons.
The math and science project reported here was designed to capitalize on the potential for cross-national
research with the Third International Mathematics and Science Study (TIMSS). TIMSS demonstrated that
there are wide differences among nations in average student knowledge of math and science at several grade
levels. Accordingly, a major research problem is to explain the sources of these national differences; that is, to
identify the national-level variables that are the strongest predictors of national differences in average
achievement scores. This problem was investigated to generate new research-based knowledge relevant to
policy making about math and science education.
Disciplines
Education
This report is available at ScholarlyCommons: http://repository.upenn.edu/gse_pubs/411
PREDICTORS OF NATIONAL DIFFERENCES IN MA THEMATICS AND SCIENCE 
ACHIEVEMENT: DATA FROM TIMSS FOR EIGHTH GRADE STUDENTS1
Erling E. Boe, Ph.D. 
Professor of Education 
Henry May, B.S. 
Research Assistant 
Gema Barkanic, B.A. 
Programmer Analyst 
Robert F. Boruch, Ph.D. 
University Trustee Professor of Education 
Research Report No. 2002-TIMSS2 
Center for Research and Evaluation in Social Policy 
Graduate School of Education 
University of Pennsylvania 
Philadelphia, PA 19104 
Revised: February 28, 2002 
1Support for this research was provided by a grant (Award Number R215U980021) from the Fund for 
Improvement in Education (CFDA Number: 84-215U), Office of Reform Assistance and Dissemination, 
Office of Educational Research and Improvement, U.S. Department of Education; by a grant (Grant 
Number REC-9815112) from the Research on Education, Policy, and Practice Program (NSF 96-138), 
Division of Research, Evaluation, and Communication, Directorate for Education and Human Resources, 
National Science Foundation; and by the Center for Research and Evaluation in Social Policy, the 
Graduate School of Education of the University of Pennsylvania. 

Executive Summary 
There is widespread belief that national economic productivity is related to student 
performance in mathematics and science. With the advent in the 1960s of international surveys 
of student achievement in math and science, cross-national comparisons have become possible 
and nations have aspired to become "world class" in this respect. A major national poli((y issue 
in the U.S. and elsewhere is to identify and implement actions to attain and maintain a high level 
of student achievement in math and science in international comparisons. 
The math and science project reported here was designed to capitalize on the potential for 
cross-national research with the Third International Mathematics and Science Study (TIMSS). 
TIMSS demonstrated that there are wide differences among nations in average student knowledge 
of math and science at several grade levels. Accordingly, a major research problem is to explain 
the sources of these national differences; that is, to identify the national-level variables that are 
the strongest predictors of national differences in average achievement scores. This problem was 
investigated to generate new research-based knowledge relevant to policy making about math and 
science education. 
Research Methods 
Using national-level data from TIMSS for 8th grade students, approximately 180 input 
variables were created of five types: student background and behavior; student attitudes, beliefs, 
and perceptions; instructional factors; school factors; and national demographic and economic 
factors. The relationships between these input variables and the national average math and 
science achievement scores from TIMSS were quantified by sophisticated multivariate statistical 
methods. Results were replicated with independent samples of 7th grade students. 
Results and Policy Implications for Mathematics 
Based on the best model from multivariate analysis, three national-level predictor variables 
emerged as having the largest effect on national average math achievement scores. These 
variables alone accounted for 84 % of the total variability among nations in math achievement. 
The three predictor variables were: 
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